Maintenance of normal platelet mass in anemic Belgrade rats and their response to iron.
The Belgrade (b/b) rat has severe hypochromic, microcytic anemia accompanied by mild thrombocytopenia and a 49% reduction in megakaryocytes (MKs). The platelet counts are decreased only 34%, but relative platelet size measured by two independent methods averages 50% greater than controls. Thus, the platelet mass of the b/b rat is within the normal range. The marrow MK progenitors (MK colony-forming units, CFU-MK) respond linearly to increased colony-stimulating activity in vitro, but they are reduced 68% and form smaller colonies than normal. Flow cytometric analysis of MK ploidy indicates that significantly more MKs are distributed into the low and high ploidy classes compared with the normal, and the mean ploidy is similar. The b/b rat maintains effective thrombocytopoiesis in spite of a severe reduction in MK progenitors, primarily by an increased rate of maturation of the endomitotic compartment. Iron treatment partially arrests the b/b anemia and is associated with a significant increase in CFU-MK, a normalized MK ploidy distribution, and a significant decrease in platelet size. The favorable response to iron therapy suggests that the megakaryocytopenia is secondary to the severe anemia and results from stem cell commitment to the erythroid lineage.